Regulation of five tubulin isotypes by thyroid hormone during brain development.
Nucleic acid probes derived from the 3' noncoding region of five tubulin cDNAs were used to study the effects of thyroid hormone deficiency on the expression of the mRNAs encoding two alpha (alpha 1 and alpha 2)- and three beta (beta 2, beta 4, and beta 5)-tubulin isotypes in the developing cerebral hemispheres and cerebellum. The content of alpha 1, which markedly declines during development in both brain regions, is maintained at high levels in the hypothyroid cerebellum, whereas it is decreased in the cerebral hemispheres. The alpha 2 level also declines during development and is decreased in both regions by thyroid hormone deficiency, but only during the two first postnatal weeks. Thyroid hormone deficiency slightly increases at all stages the beta 2 level in the cerebellum, whereas a decrease is observed at early stages in the cerebral hemispheres. The beta 5 level seems to be independent of thyroid hormone in the cerebral hemispheres, whereas it decreases at early stages in the hypothyroid cerebellum. Finally, the expression of the brain-specific beta 4 isotype is markedly depressed by thyroid hormone deficiency, particularly in the cerebellum. These data suggest that the genes encoding the tubulin isotypes are, directly or not, differently regulated by thyroid hormone during brain development. This might contribute to abnormal neurite outgrowth seen in the hypothyroid brain and therefore to impairment in brain functions produced by thyroid hormone deficiency.